The symbols are defined in Table 1 .
In the potentiometric titration with hydrochloric acid of hydroxide and carbonate of concentrations less than 0.01 M it is often impossible to determine the equivalence point of hydroxide from the inflexion point or first derivative [ 11. The calculation of the hydroxide concentration from the equivalence-points of carbonate is not very accurate. Straightforward Gran plots are sometimes curved, while more sophisticated linearization techniques require accurate values of the equilibrium constants [2, 3] . Another method with at least comparable versatility is multiparametric curve-fitting [4-S] . This paper describes the adaptation of the Wentworth method [9] , as used earlier by Bos [S] for the titration of mixtures of a weak and a strong acid with sodium hydroxide, for the determination of hydroxide and carbonate in 2.89 M (3.00 m) sodium chloride solutions. Four parameters from the charge-balance equation are adjusted to obtain a centrations of hydroxide and carbonate, and both of carbonate.
Theory
The symbols are defined in Table 1 .
Charge-balance equations.
The charge-balance least-squares fit, the conthe equilibrium constants equation valid-for each point of the titration curve of a salt of a dibasic acid and a strong base with hydrochloric acid is given by 
Results and discussion
To test this method of end-point calculation for the determination of sodium hydroxide and sodium carbonate several synthetic samples were titrated and evaluated. It proved necessary to alter one of the remaining parameters, fw, foe, and K,, to remove a systematic deviation, involving an excessive hydroxide and deficient carbonate concentration_ This deviation depended on the total titration time. Variation in K, or foH-had a larger effect on the calculated concentrations than fH+_ Decrease in K, increased the carbonate result and decreased the hydroxide result. A plot of the relative deviations for these two analytes versus K, showed two straight lines; the intersection corresponded ^ti a relative deviation of less than 0.5% of both concentrations. When about the same total time was used for titrations of different ratios of hydroxide and carbonate concentrations, the K, corresponding to the point of intersection, Kw (int), did not vary very much (Table 2 ). These titrations were also evaluated with an average K, (id) .
The systematic deviations were less than 1% (Table 3 ). An increase in the titration time did not improve the accuracy; a decrease to less than about 15 min seemed to worsen it.
The pH measurements must be accurate to iO.01 pH unit. The pH of the standards was talc-ulated from literature values for the dissociation constant of acetic acid, I(,, and the calculated fH+ and foH-. Separate sets of calibration constants were determined for the pH region 2-5 and for pH > 5. The differences in the constants of these sets can be attributed to the pH influence on liquid junction potentials. The calculations involving a 30-point titration take about 2.5 min.
The initial estimates of the parameters do not have to be very accurate. The calculations of the titrations listed in Table 2 can be started with the same set of initial estimates.
